Seed morphology and histology of 12 taxa (nine species, two subspecies, one variety) of Paronychia Miller (Caryophyllaceae) by light and scanning electron microscopes revealed that seeds are laterally compressed, reniform, and hilums are linear. Testa surface structures are alveolate-scalariform, colliculate, reticulate-alveolate, rugose and ruminate. Differences in cuticle and papillae properties of epidermal cells have been observed. A dichotomous key has been developed for Paronychia agryloba Stapf, P. angorensis Chaudri, P. arabica (L.)
Introduction
The genus Paronychia Miller (Caryophyllaceae) is distributed in warm and dry regions of the world (Willis 1966 , Perveen and Qaiser 2003 , Soltis et al. 2005 . In Turkey the plants are found in Irano-Turanien and East-Mediterranian phytogeographic regions and is represented by 28 species, 20 of which are endemic to Turkey & East Aegean Islands (Davis 1967 , Güner et al. 2000 . In the Red data book of turkish plants, the status of 12 endemic Paronychia species has been described .
Seed morphology of some genera of Caryophyllaceae have been studied (Yildiz 2002) In Arenaria uniflora, seed surface was smooth with entire cell margins in this species grown in wet regions, whilst seed surface was corrugate with sinuate testa cell margins when plants grown in dry regions (Wyatt 1984) . Seeds of Silene species were generally tuberculate (Yıldız and ÇırpıcıP. mughlaei Chaudri were collected from Herbarium specimens of Gazi University (GAZI) and Hacettepe University (HUB). Detailed information of these are given in Table 1 . Samples were placed on double cellotape on the aluminum stabs, coated with gold by means of Polaron SC500 Sputter Coater and coating was restricted to 30mA for 4 min. They were investigated by JEOL GSM 5600 and LEO 435 VP SEM's. Seeds were soaked in distilled water for 12 h for taking semi-thin sections. These were then fixed at 3% glutaraldehyde buffered with 0.1 M phosphate (pH 7.2) for 3 h at room temperature. They were then post-fixed with buffered 1% osmium tetraoxide for 3 h at room temperature. The materials were dehydrated through a graduated ethanol series and embedded in Epon 812 (Luft 1961) . Semi-thin (1.5 or 2 µm) sections were cut and stained with 1% methylene blue or 1% safranin. These sections were photographed by Leica DFC 280 digital camera. The terminology described by Stearn (2004) was used to describe seed coat surface sculpturing.
Results and Discussion
Seeds of 12 taxa of Paronychia are latterally compressed, reniform and the hilums are linear. Seed coat surface characteristics of the taxa are given in Table 2 . Of the 12 taxa P. agryloba, P. angorensis and P. arabica were with non-papillate epidermis, rest of the taxa are papillate (Figs  2a-e) . Ornamentations of the testa are categorized into five types such as alveolate-scalariform, colliculate, reticulate-alveolate, rugose and ruminate, distribution of which among the 12 taxa is shown in Table 2 and SEM of ornamentations in Figs 1a-l.
Among the 12 taxa of Paronychia, ruminate and colliculate seed surface ornamentations were common. Alveolate-scalariform and reticulate-alveolate seed surface ornamentations are reported for the first time in the family Caryophyllaceae. Photomicrographs of papillate and non-papillate testa among the 12 taxa are given in Figs 2a-e and 3a-g, respectively.
Paronychia taxa is distributed in Inner and West Anatolia regions of Turkey as well as in the Mediterranean region. P. dudleyi, P. arabica subsp. euphratica, P. condensata and P. angorensis are Irano-Turanien elements, and P. davisii and P. mughlaei are East-Mediterranean elements (Davis 1967) . The thickest cuticle is present in P. arabica subsp. euphratica (10 µm) while thinnest cuticle is present in P. mughlaei (1.3 µm). Considering the relationship between seed morphological properties and growing areas of studied taxa, it can be said without generalization that Paronychia taxa growing in the Mediterranean region have thin cuticle, while those growing in Inner and East Anatolia have thick ones. Fig. 1 a- Seed coat characters, such as cuticle layer, papillae features of epidermis, ornamentations of testa surface, etc. of Paronychia have been found to be useful taxonomic characters in the identification of species. Based on these taxonomic characters, a dichotomous key has been prepared for 12 Paronychia taxa as follows:
Key to 12 taxa of Paronychıa based on coat characters: 
